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INTRODUQTION: .

Due to the fact that Rufiji River amd other
gtreams have been flooded over roads along the
coast, the trunk route from which more than 10

.percent of the total population are receiving:

benefits becomes untrafflckable 1n about half =

‘year.

Ih order to solve that serious problem, in

- responge to ‘the request of the government of Tanzania,
Jdapanesge Government S8ent a technicel survey team

headed by Mr. Xurits and studied the road project
from Dar es Salaam to Mtwara from October to November
1970.

_ A plen constructing a new road located in the
plateau where the influence of rivers is minimized

‘had been proposed.  However, the survey of this time

was carried out for the purpose of planning a road
along the exigting coast roads. Although the road

in the coast has disadvantage recelving serious

influence of rivera, the sections of it requiring
new conatruction or refom can be shortened since

~the proposed coast road is to improve existing roads.

The coast road has zlso advantage giving great deal

‘of beneflts to “the habltants along it.

-In accordance with our survey, it was noticed

Athat we have t0 soclve two major problems with respect
‘to the hlghway project along the coast.

The first is how to cross Ruflgl River. Rufiji

River not only floods in rainy reason but moves its

river bed unsteadily every rainy season. Then in .
this report it is suggested t0 enzble to cross Rufiji

_River by erecting a bridge over +the section within

which. the flow channel mey cduse rendom movement,

and by building embankment higher than flood level.

Some additional bridges over flood control chennels

"~ across the embankment are zrequired. The place at
. which the proposed road crosses Rufiji River should

be. decided after studying technical advantage and
congtruction cost. In this report our brief comments
in this respect was demcribed but detalled discussion
is expected in our flnal report.

The eecnnu problem ig the planning of brldges
crosging minor rivers in the south of Rufiji River
and the planning of hlghway considering stabilization
of road surface. It is shown possible to solve those
probleme and our hechnical suggestions concernlng w1th
them - are presented in this report.

. As regards to the economic feaslbillty of this
proaect it is anticipated that the development of the
distriet along the proposed road will be accelerated
by ensured tremsportation. Furthemmore, it should

. be highly apprecimted that more than 10 percent of

population will be smecured by permement =nd all weather

_.way of transportation. From thie point of view, the
- procedure to maintain high benefit ratio to the smount



of investment by making a good use of existing roads
and by removing obstacles of tranSportation atep by
step should be thoroughly studied. ~ Analysing economic
informations collected during our survey, our opinions
in this respect will be materlallzed and presented in
our flnal report.

OUTLINE OF FIELD SURVEY

2 - 1 Organization of Survey Party and Schedule.

The.survey team was divided into twe groups of
A and B, mainly because of camping facilities.

A Group with two Tend Rovers.

: - . Mr. Kurita
- Route Survey Egg?g 21;22;2§n - Mr, Sumitomo fﬁg?;?sgion
ge £  Mr., Wishino )
' Soils and Geology ) o ‘Mr. Sugita
Stayiﬁg Japanese Executive_Engineer ¥r. Sugiura
Liaipon Officer from the Comworks Mr, CGulamali
Labour : : 2 -~ 3 Persons,
B Group with threé Iand Rovers and one truck.
: . Mr. Nagashima
Popographic Survey Mr, Tokumaru
. S S - Mr. Asahi . . lMember of
Soils and = Geology o - Mr. Mori 'Fhe Mission
_Flood Marks Survey .' ' _ Mr, Perashi
Staying Japanese Executive Engineer Mr. Sumiyoshl
Llaisqn.Offlcor from the Comworks 'Mr. Josh1_
. ) ‘ - ( Mr. Msangi
.Techn101an from the Haterial ( Mr. Harahara
_ Laboratory ' ( Mr, Mosha
Labour o o 5 - 7 Persons,

The survey work has been carried out in two phages; flrst,
the overall site reconnaissance f£from October 15th to
October 17th, and scoond, the detailed field survey from
Cectober 22nd to November 7th. The schedule .of the latter

i3 ap shown in the following table:

BASE CAMP ~ | A GROUP B GROUP

Kilva Wasoko .| 0CT,22ND ~ OCT.30TH | NOV, 18% - NOV. 17T

- Kibiti 00, 31ST - NOV, 7TH | 0CT.228D - 0C%. 31ST




9 ~ 2 QUTLINE OF INDIVIDUAL FIELD SURVEYS

(1)

(2)

2 - 2 - 1, Route Survey.

The Route survey necessary for establighing

the plens for road improvement, bridge improve—
ment, and new bridge construction has been
executed mainly along Route 1 (Kibiti '~ Rusende -
Utete - Nysm Wege) and Route 2 (Kibiti - Ikwiriri -
Fdundu - Nyszm Woge — Mohore - Kilwa - Tindi),

. Rough topographic survey by means of hend levels pag

alge bheen added in some section where vertical
alignment is extremely poor or vehicular traffic
seems t0 become impassable during rainy seasons.

Only rough asite reconnaissence weg made for
Route 3 (Utete - Ngano - Mbate -~ Mtandawela -

'Makangaga).

2= 2. 2. SOllE and geology

Pounda$ion explpratlon for Rufiji River-croéSing

Two bore holes have been drilled on the left side

- levee of Rufiji River near Ndundu end Utete where

ferry boat service is in operation., Sampling
and measurement of bearing capacity of foundation
ground in terms of the standard penetration

~value (N - Value) were carried out. - Semples

taken from bore holes will be subject to related
testing wnder the ecare of the M aterial I.a'bora'tory
of the Cmmwoﬁks. '

8011 Survey along the routes

_ Representatlve 5011 Bamples (72 in total) have

been. taken in 5. to0 10 Im intervals along Route 1
and ‘Route 2, ‘end sent %o the material Laboratory

.. for congistency test. Moisture ~ density
-relation test -and CBR test will &lso be run for

1ﬂ typlcal ammples mmong them, Representative .
Eamples of laterite ond black cotton soils were
ghipped to’ Jopan for complementary teste. Only

. 6 samples for con51stency test have been taken

on Route 3.

“:2 ~ 2~ 3. Topographlc Survey

7-7Long1tud1nal t0pographio survey was conducted
'~ - near main rivers of Rufiji, Matandu, Mavudyi,

. Mbwemkuru,. etc. Some Lateral topographic

survey was also added in the control points.
Maximum high water levels were recorded in the
profiles, in Jjoint work with 2-2~4. Flood

- marks survey, in order to prepare the basic
 informations necessary for bridge and road

anbaﬁmment plen,

2 —-2 - 4. Flood marks Survey

Flood marks survey was made. chlefly in the
bagin of Rufiji River. The scale ond scope of

flood in the past has been made clear and the



(1)
(2)
(3)

(4)

- (5)
(6)

4 -

.1nformat10n for main brldge plan, plans for relief

opening of £1lood water and slope protection. of
road  embankment have been prepared. -Oral inter—
view %o the local 1nhab1tants was also utlllzed
in this survey.

2-~-3 Collection of Existing Data and Informations -
With the co-operation of Officers in the Comworks,

"the following data and informations have been -

collected. They are 1n&15pensable in preparlng
'mefnmlrmmrh

Hydrology

Soils and Geology

Economic Survey (Traffic survey 1nc1uded)

Design standards and the standard specifications

Informations for cos® estimate (Malntenance cost
included)

A set of reportes concerning the Dar es Salaam -
Mtwara Link

3 DISCUSSIONS ON CROSSING RUFIJI RIVER

3-1

Hydrologlcal and geoloplcal nondltlons.

The large amount of annual max1mum discharge of
Rufiji River, since measurement at stiegler's gorge

 started, was 7100 cu.m./sec in April 1956, 6600 ou.m.

/sec in January 1962 and 5800 cu.m./sec etc. being
recorded. The flood flow over 5000 cu.m./sec appeared
in 6 years within past 15 years. As the results of.
our survey it was identified that the flood in 1968

‘caused the highest water level in the sectlor from

Ttete to Ndundu

As the crossing p01nt of- Ruflgl River, Utecte of the
first route and Ndundu of the second route were taken

Cinto conslderatlon. The first route is to cross beitween

Rusecnde Village on the loft bank of Ruflal River and

Utete clevated by 100 to 150 feet.  The main stream in
the vicinity of this crossing point, seems to have
relatively serious. veriation.. In 1912 Rufiji River was
supposed ta flow along two channels; present flow
channel and the other channel near Rusende Village.

. In comparing present channel to the one in 1952, it

ig noticed that the river was shifted by about half

-a mile. It is.very hard to fix the water cheonnel at .

such a crossing point and it requires emormous amount

of cost for theé improvement of river. According to
ghallow boring by a hand auger the soil near the

ground surface at this crossing point is gencrally

sandy though some portions are covered by bhlack cotton
clay of about 50 c,m, thick. Therefore no cxtrecme
difficulty in making foundations or embankment is
expected. However, considering scouring effect when the

. river changes its flow channel, bridges of long span

having deep foundations will be required. In the low
land -eroded by old current near Rusende some coheaive

_goils came out of auger boring, Detailed soil exploration

by decp boring and testing of soil is required in oxrder
to avoid dotrlmental sot*loment of foundations and
cmbankmont.
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It i8 recommended to uge sandy soila in
the north of Rusende to Kibiti. Tateritic 8sand

‘digtributed at 2 ¥m north from Rusende towards

Kibiti dis considered sultahle maﬁerlal a8 sub- .

grade of pavement.

The sceond route is 0 cross Rufiji River
at Ndundu. During flood in 1968 this area, from
the end of Tkwiriri Village through Rufiji River
about 12 to 13 kz was inundated, but no track of
river movement since long time ago was observed,
However, just upstream of the crossing point being
considerablly curved, it happened in 1963 that -
overflow beyond the curved corner washed off the
road on embenkment just completed in 1962.
Therefore improvement of the river at its meanderlng
portion is required but generally the bridge over
the river of which flow is relatively stable may bhe

- done with shorter one as compared to the croseing

at Utete.

. The_subgrbund in the floed plain around the
Ndundu crossing consists of brown silty sand though
it is overlasyed with black cotton clay of about 50
to 60 em thick. According to the boring at the left
bank of Rufiji River, blue coloured dense clayey

sand was encountered at the depth of 8 m., and also

blue hard pan at 12 m., deep. So the foundation of
bridges at Ndundu erossing well have no extreme
difficulty if it is penetrated into the soil having
enough bearing capacity and erosion resistance.

The embankment on the flood plain will also he
stable if it is properly designed considering the
effect of seepage through it. The sandy soil in

- the flood plain may be used as embanlment material

provided surface black cotton is completely
scraped off. The -tops. of embankment ghould he

" covered with lateritic sand to provide subgrade

for pavement. In general remarkable consolidation

'settlement is not likely to happen, but thorough

soil investigation of subground soil by deep
boring and testing soil is recommended in order to

. secure the stability of foundations end embankment.

Highway Plenning,

a) The first route(via Uteto)

The distance of the firet route is 45 km. from
Eibiti to Utete and 3% km from Utete to Nyamwage,
~then 78 km, in total. The existing road from
"Kibiti %o Utete having the width more than 6 m,
maintains its road surface in good conditions
providing lateritic sand being used as surface
course.. There are three portions in the distance
of 5 to 15 Jm, Prom Kibiti where longitudinal
gradient is 10 to 11%. In genersl sight distence
- of existing roads being not enough, the alignment
- of road has to be improved. The drainage in this
. section is generally good as the roads run in high
- lemd, but deep unprotected-side ditch in the portion
having large langitudinal gradient should be well
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~ protected when the road is improved. TFour

‘wooden bridges are erected at present crossing

Ruhoi River, but all of them are submerged in

.flood and approach road to the bridge at Utete
-gide is -lower than the brldge. “Both sides of

brldges.therefore have to be_lmproved.

 The ground surface of the low lend in the

‘south of Ruhoi River being ‘covered by black
cotton clay, embankment higher than 1 m. is

required between Ruhoil and Rugende.

Iﬁ'fhe'fldod'aréa'élbng Rufiji River the

road has to be built on embankment having

elevation of the point 4 lm. from Rusende
which hae not been inundated during flood.

“Necessory protection of embankment and bridges
_over relief openings are recommended, since the

‘road will take its Tole ag a transversal levee

j of Ruflal River.

There is ho lnundate& area due to. the flood
of Rufiji  River throughout the section from

Utete to Nysmmwage.  The river at 3 km, distant

from Utete has been flooded remarkably. The
other minor rivers reduce thelr flood flow in
one or two hours. The subsoil there is
generally Dbrown fine smmd or silty sand

"sometimes covered with thin lsyer of black
cotton elay. Corrugated pipes are insgitalled
ta drain flood flowing to Rufiji River, but
-thoy are not effective as the foxmation of the

road 18 lower than the ground surface environ.
The road on embankment end sufficient transversal
drain conduits are recommended. :

The.foad crossing the.abové mentioned relief '

openings having steep gradient cs 10% or
‘more must be made gentle slope, and simultaneously
“the height of brldgea and thelr span. have to be

._enlarged.

The Becond Route (v1a Ndundu)

-Mhe . distance of: the second route related with

7Rufljl River is 49 km. from Kibiti to Ny aawage.

The: exmstmng road in this.section has good

'  a1ignment in - plaon and elevotion. The maximim

. gradient is 8% having enough width and road-
_ _surface of “good condltions.

The soil in the hllly area cenalste of lateritic

. sond or. brown. fine sand. = The brown sandy soil is

deposited in low lond covered with their layer

‘of black cotton clay.  Black cotton clay in the

Plood plain is considered secondary deposites of

" black cotton washed out of original residucl soil,
- Ordinarily. the thickness of the secondary depoaltes

of black cotton is 1n the order of .50 cm.
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" Necessaary imﬁrovement for the section from

Kibiti 4o Tkwiriri is drainnge system end the

enbankment in the vicinity of Ruhoi Rlver within

'10 “to 25 Im. from Kibiti

. The - 1nundnted aren of Rufiji River starts from
Ikwiriri Village. There 18 o road on embankment
completed in 1961 ond friled in 1962, The high

"water level in the past of 17 m, in elevation

being 'indicated the existing levee should be made
higher ond more stable. The washed out portlons.
of embankment, being weakened by gtrem erogion,

.'should be 0pened for flood conitrol. . More bridges

for the purpose of flood control shall be needed

‘depending on the resulis of hydraulic computation.

The road embankment in the right bank of Rufiji

"River is also completed. As the trace of inundation

is observed within 3 lm, fron the river bed, the
embankment of this section has +0 be nade hlgher
end more stable.

The sectlon from this pdint to Nysnwage has been
completely improved in the dlstance of 19 km.

Consequently the second route being shorter than

" the first route by 39 km. or thersabout and contaln—_

ing considerable distonce of, improved sections,
from the view point of making short connection from
Mtwara to Dar es Salamm vie Lindi, the second route
has considerable advantage in construction cost.

BRIDGE PLANNING

331 -fMa:'Ln Bridge.

'n(1) Ndundu Route (Route 2)

In the nctual survey, 1t wag found that Ruflgi
River has the width of about 240 m.,  However,

~ considering the planned flood discharge, and the

bending and irregularities of upstremm eapecicdlly
on the left side levee, the medn bridge will be
followed with an additional extention of about 350
to 400 m. in ‘length with 1nd1v1du 1 stﬂndard span

.'of 40 M. on Ikw1r1r1 slde. -

It is dealrable to adopt 3~span truss superu
structure of two lanes erected upon the well

_foundation,  taking into’ consideration the

construction cost, construction period, transpor-
tation of brldge mambers, and the result of

.boring.

(2) Utete Route (Route 1)

" The length of main bridge here will be at least
2000/ 1., ag the river bed of main strean @d the

" streom center have shown frequent variations and

1nstab1e conditions at Utete. Considerable diffi-

© culties are also anticipated in technical solution.
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As far as the brldge plannlng is concerned,
Utete route i3 less advantageous than Ndundu
Route, because the totnl bridge cost of the~

* fommer including the sghort bridges for relief
openings of flood is assumed to be 3 or 4 times
a8 much ag that of the’ laxter..

3 - 3 - 2 Rellef openlngs for flood Wnd short brldges.

(1) Hellef Openlngs for flood water.

Accordlng $0 the survey reaults, flooded 1ength
of approach road in Ndundu route is supposed about:
6 lm. on the left side (Ikwiriri side) amd about
3 Jm. on the right 31de (Ndundu gide),

The total 1ength'0f brldges for relief opening
of flood water serdss the embanlment will be
finally detemined after the detailed study of
floodLls&mr o has been: completed. “However, ot
least about km.-length wvhich i® eguivalent %o
the sum of washed ond- damoaged embankment sections
gseems necesgary in total.

In order to minimize the initial construction
cost ond meintenonce or repairing cost, use of
standard bemmg with 20 m. span for superstruciure
‘md pile foundations with lateral beoms by which
pile heads are tied and braced, and upon which the
stendard main besms are supported is recommendable.

 (2) Short bridge %o cross emall rivers.

~_TMimber bridge is under construction in Ruhoi
‘River at 17.% k.m. south of Kibiti slong Ndundu
_Route.‘ According to the survey result, the
bridge length of 100 m. will be necessory to
‘overcome the flood .in rainy seasons. Stendard
' design mentioned in paragraph (1) above will olso
V'be appllcable 1n thls case. |

'_=In Utete Route north of Rufiji, there are
. Pound 7 sections where bridges of about 270 m.
370 m. and 470 m. should:-be constructed at -

0 17.2 ¥m,, 28,7 km. ond 35.5 k;m.  southwest of
-Kibiti, respectively. . The problem "of these
bridges will be easily solved by’ the use of

_the sme- stendard de51gn.

PLANNING OF HIGHWAY AND BHIDGES 70 THE SOUTH OF

ROFLJT RIVER.

To the south of Ruflal Rlver the first route

. (Nyenwage-Mohoro~Tindi) of 270 Km and the third
.1route-(Utete—Naano~Mandwa~L1nd1) of 380 km have
- been. surveyed.

.j4—l The‘first roﬁté'

The sectmon of 76 Xm from Nyamwnge via Mohore

to Mitejea is located in mlluvial plein. The

pubgmril consists. of brown silty send or Pine sand
but recent flood deposits in relotively lower land

- .is covered by black cotton clay or dark brown



organic clay. The elevation bf the exd sting road

surface is lowexr by 20 to 30 cm as compered to the

. ground level. The v101n1ty of Mohoro was under the
flood water of about 1m. deep in 1968.

The aectlon of 29 km. from Mitega to Nangurukuru
.is located on the hill of good soll having elevabion
of 30 to 50 m, cantaining gravel. But there are-
© many. portions in. whlch,'taklng to0 nuch carc of
drainage, allgnment in both plan and profile is
poor.  The hill is cut off by small rivers into
velleys of 10 to 15 m. in elevation. The valley
especlally flooded and closed for traffic is Matondu
River.

In the section of 56 km, from HNongurukuru to Nitolo,
therée are memy minor rivers such ag rivers in Ukuli
area, Mavuji River snd so on. The longitudinal

- grodient of the existing road in those river crossing
i8 very poor.  Because of poor drainage system, some
sectiong of the road mey become stremm channel during
heavy rein. While in the plain rain water tends to
overflow across the ‘road.

In the sectlon of 75 km. from Mltolo-Mchinga,
sbout 20 ¥m, close to Mitolo is the route naoking
. efficient use of hlll eregt has good aligmment in
plon and elevation, But the route to the south
of Nondwa has similer conditions as the one be+ween

" Nangurukuru and Mitolo.

From Mchinga to Tindi (about 33 km.) the road
running on 4 hill of lateritic sand - is good in
aligoment ond road surface, But. the poriion going
up to the hill frcm Mchmmgo has poor alignment in
‘plan nnd elevatlon and also eroded by rlvers.

4 - 2 The third route o

~The Route of 130 km. fron- Utete to lenjo is
"located nlong the exlstlng ‘road having width of
© - %+5 m. or thereabout, poor rond surface. ' Bspecially
from Utete to Tawi the road has besen scoured by .
-atream running on the road 1tself. The road 18 also
the. path of Flephants and other wild animels. This .
.-route is taking a roundabout way to the west. in order .
“to avolid Mi. Nangangntl so-its dlstance is consgiderably
long.. The nunber of rivers are less ns the route rune
along the slope of mountains, but.a river near Kwembe
flowing to Utete ond Matandu River are pressured to
have large gtream velocity snd depth of water after
rain. The road near Kwamba runs parallel to o river.
_ and the roecd itself ia likely to ‘be washed away.
Thereafter tha route passes on . flat topography.

‘The Toad from Nglngo to Mbate is qulte well
improved, but, between lbate end Mandwa, road is
narrow end it is closed at Mavuji Bridge follen down.
In thie route large number of structures are required
ag numerous individunl streams or branches of rivers

‘may cause deep and quiclke current of flood Tlow.
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4~ 3 Discuss:.on oh the route locatlon. and plannlng
- of the first route. - ' ,

1,

24

4o

Sufi’ic:.ent uln.gnment in plan ond elevation
"will be obtained by improving existing rosds

locally.s In detail planning hereefter should

‘be performed on-the map 0f1/2500 geale produced
by merial photo~purvey. Design should be made

congidering drainage dlrection and ‘brea’cment
of drm.ned water. :

However, aa rega.rds to the route, around
Mohoro, the roasd is to be on the embomkment
higher then 1.5 m, or change of route has to
he studied in order to avoid inundation,

As regaords to moil conditions, discussion will .
be mode ofter obtaining results of testing which
is being conducted in the material laboratory
of Comworks. = At present ofter reconnanisance

.along the route, the following comments are.

considered worthwhile to note:

a) The hill consisting of lateritic send or

terrace deposits such as samndy ground in
the vieinity of Kilwa is congidered good
for subgrade or rosd moferials,. '

b) Some part of hill consisting of brown to
yellow residusl cloy is not suitable os
subgrade., The highly plastic soil in the
hill should be removed snd replaced with

. sandy materials obtainable from the nearest

' ~'burrow—p1'1:- if :|.t ig found close to road

: surface. o : ‘

c); {I.‘he Dlluvial- depoéit 8. in low 1énd mainly

~consieta of browm silty smnd, or fine sond.
“Those nlluvial despogite s~y bo used for
 embankment and probobly adopted as subgrade
iFf 4t ia properly densified, However the = .
black cotton. cley covering récent flood
;deposrtﬂ are not consldered sulteble as - _
. subgrade. It should be removed md replaced
- with granular moteriale if it is found close
to road surface, The use of black cotton as
‘embenkment material will be studied by
supplemen'hary test:mg of Lt in Japan,. -

.'Poor alignment 1n plan is caused by m"zking the

road pass through the crest of hills and letting
it go down to the river beds . Thercfore the
aligoment should be improved by building

bridges of enough length emd shift the route

“to- either upgtremm or downstreom of the river.
The spen of oino¥ bridges should be detemined

not only by the river flow: but teking into =
consmderation of vertical grqdlen'b of the- road.

'l‘ransveraal drainage is requu-ed for the portion
where longitudingl gradient is high in ‘order to
drain quickly in. 1a‘tera:l. direction. :



4 - 4 Bridge Planning '

Amfm?

Major Bridges.

There are 3 major rivers of Matandu, Muvudy1

end Mbwemkuru south of Rufiji River, The results
of survey and the bridge plannlng across these
rivers are as follows: .

1.

2,

Metandu River.

According to the survey results, flood area

extends over about 2 km, along the exteting

road between Matondu River and the river

~about 2,1 km. north of Matondu. The average

flood level is about 70 ci. above the cxisting

road surface.

Main bridgé o cross'ovef Matendu River should
be about 80 m. .of 1 gpen in order to minimize

. the influence. of extremely ropid main atreanm

which is onticipated to scour the river bed
and. to damage the both sides of the river. A
considerable length of short bridges for relief
opening of flood water will be necessary north

: of Matandu River, however, the exect figure will

not be established until the detailed study is
complete.-

.MavudyiHR;er{

 Length of flood area around the river is about

500 me In the center of main streum, the bridge
of 50 m, Span will be necessary. -An appropriate
number and length of relief openings w111 be

s requlred on both’ 31des of tha river.

_Mbwenkunu River..

Flobd'érea:isvmeasured-as about 1100 m, in the
survey. Main eireeam close to the left side has
the maximum depth of 9 m. during flood season

" - showing the ropid streom velocity. In order to

evold the influence of river bed wcouring: and

:-_'abutment dumage, the. main bridge of about 80 me

span will be necessary A considerable length

" of relief openings on both EldBE of this maln
.brldge is: desmrable.-

4—4—2 Other short brldges._ )

'1._

Utete—Nyamwnge Route.

A% about 2.6 km, southeast of Utete (KP. _
- 47.8 ¥, from Kibiti), nbout 160 m. bridge

will be necessary, However, the design ond

- construction of this bridge will be compara~
. tively easy ag it issugcested that the effect

of flood etrcam upon. the bridge is annll.
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2, Others.

In addition to those bridges mehtioned above, .
. the total nmumber of 55 and the total length
“of about 1300 m, .of short bridges are - :
considered necessary for the bridge plonning
along the route. They are of individual
length between 10 to 60 m. and will be -
gtanderdlized without difficulties.

”_SUMMARY-AND'BEGOMMENDATION.-

In the technicsl survey of Dar es Solamm — Mbwera

Road Project, two propowed Boutes to the Rufiji
Crogssing =nd two routes in the south of Rufiji
River, one via Mohoro and the other via Njinjo
have been subjected to our siudy. Combining
those routes four different comparative routes
have become objecte to be studied.

The plemning of bridge crosesing Rufiji River and -

~ the related road and structures give the grentest
dnfluence. tb the whole project both finencially and

technically. After our survey we should like to.
gay that it is technically possible to build a
road croseing Rufiji River ond flood plain in both
gides of it. A bridge crossging over the area
where main stresm have passed or may passe in
future will be built.. The proposed road will pass

the flood ploin on the levee, equipped wlth

sufficient relief openings to control ‘the £lood
flow, over which short 8pnn bridges shall be
erected. : : o

Out of two comparatlve routes we con51der 1t
recemmendable o select the route via: Ndundu
because of the following reasons: '

S Greater the change of nadn- stremm-is, a

bridge of longer span is required for the:
river having unstable, strem channel like
Rufiji River. From this point of view, a
_1onger bridge will be required at Utote side,
where the variation of streeom is greater
then Ndundu gide. - It will result in ‘higher"
‘copt end technical ﬁlfflculty of Utete
'Gmmmn&_' .

2, As far as the upproach roud planning towards

the main bridge is concerned, Ndundu route is

. far better than Utete route, om the total
length is considerably shorter and the flood.
area is limited near Rufiji basin while Utete
route would require a: considerable length of
bridge construction and rood improvement in.

- severel sections which are flooded by small
brench rivers of Rufi;i.; B

Ronr-brlcge plannlng to cross over Hufiji
River,. which will gilve o serious influence

' upon the construction cost. of the Kibiti -

Iandi ‘Road, will requlre a huge smount of -



o _—

cogt if they are designed agninst the
probable extraordinary flood of 10,000
015,000 cu.n./secy Therefore, the
Tlood control effect of the proposed
‘Stlegler's Corge Dmy Project should

be taken into account when designing:
the approach embenkment end a series

of short bridges to allow ithe relief
openings of flood water across the
enbenkment, although the main bridge
should be designed based on the probable
maximum flood. '

"In the route to the south of Rufiji River,
number of bridges crossing mediuwm to small:
-rivers are required, The road approaching
to those bridges haos to be improved as
existing roads are too steep in those
places, Black CGotton Olay ‘wor highly
plastic residual clay have to be removed
ond replaced with granular materials when
those plastle soil is found in the elevation
near the road surface. However, the .design
and conatruction of this route is considered
technicelly fea51ble. No extrene difficulty
ig expected. -

In comparison between the route via Mohoro .
md via Njinjo, we consider that Mohoro
Route is recommendable because of the
following reasonsi

1. Njinjo Route has gresbter distonce, passes
through area of low population and its
_‘congtruction cost is not much cheaper than
‘Mohoro Roube..

2, The mointenance of existing Mohoro road
- would be still needed even if Njinjo Route
-wal melected,. which will imposc addltlonal
'burden. - :

: This 1nterum report presents the outline of
“our survey and brief comments on the planning
‘" of road ond bridges, More detailed planning
with the estimation of construction cost will
be made in-coming several nonthe and 1nvolved
in our final reporxrt.  Economic feasibility -
such as beneflt of this project will be alao
_maxeriullzed.

_ However, because of 1nsufficlent topographic _
and geologic informations cur report will be
limited to what we-can obtanin by analysing data
available at present. -In order to make the
project study more concrete and accurate,. the
further field survey as follows are consldered ’
-inevitable. :
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Soil .exploration ot the site of mwjor
bridges ond embanlment above compr9581ble
soil.’

b) Machine augering of soils and nggregates

along the selected route, mmd testing of.
samples, '

Topographic survey at the site of blrdges
and other structures.

Aeiophotomeﬁric sufvey and mapping clong
the selected route. :
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